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This  paper  contains  the  results  of  a  preliminary  investigation  into  the 
role  that  taxes  may  have  played  in  the  inflationary  process  of  the  past  two  dec¬ 
ades.  Such  an  analysis  seems  timely,  because  the  proportion  of  GNP  devoted  to 
taxes  has  been  rising  fairly  steadily  since  1950.*  Moreover,  not  much  attention 
has  been  paid  in  the  literature  to  taxes  in  the  possible  role  as  causes  of  inflation¬ 
ary  pressures. 

In  recent  macroeconomic  textbooks  taxes  have  been  analyzed  in  a 
predominantly  Keynesian  framework,  in  which  taxes  are  determinants  of  aggre¬ 
gate  demand.  Accordingly  increases  in  taxes  lead  to  reductions  in  aggregate 
demand  and,  hence,  their  impact  tends  to  be  deflationary.  But  aggregate  supply 
remains  completely  unaffected  by  changes  in  taxes.  ; 

A  radically  different  approach  to  the  analysis  of  taxes  is  implied  by  the 
conventional  static  equilibrium  theory  of  tax  incidence.  In  this  theory  taxes  are 
an  exogenous  wedge  between  pre-tax  and  post-tax  factor  prices.  Factor  supplies 
and  demands  depend  on  post-tax  and  pre-tax  real  factor  prices,  respectively. 
Hence,  a  distinction  is  made  between  pre-tax  and  post-tax  factor  supply 
functions.  With  a  constant  post-tax  function,  an  exogenous  increase  in  the  tax 
rate  shifts  the  pre-tax  supply  curve  to  the  left  if  it  has  a  positive  slope  and  to  the 
right  if  it  has  a  negative  slope.  Moreover,  the  size  of  the  shift  depends  upon  the 
absolute  magnitude  of  the  slope  of  the  supply  function.  No  shift  takes  place 
when  the  factor  supply  is  completely  inelastic.  2  For  the  sake  of  brevity ,  let  us 
confine  our  attention  to  the  case  of  positively  sloped  factor  supply  curves.  3  In 
this  case  an  instantaneous  market-clearing  process  in  factor  markets  raises  the 
pre-tax  and  lowers  the  post-tax  real  factor  prices.  Further,  total  factor  supplies 
decline  and,  hence,  aggregate  output  falls.  For  expository  purposes,  let  us 
postulate  that  the  demand  for  money  is  a  constant  proportion  of  money  income 
(so  that  the  velocity  of  circulation  is  constant).  The  proportionate  change  in  the 


*  Hie  research  underlying  this  paper  waa  undertaken  in  partial  fulfillment  of  a  contract  (ASPER  J-9-M-7- 
0151)  with  the  U.S.  Department  of  Labor.  We  are  grateful  to  Charles  Brown,  Allan  H.  Meltzer,  and  the 
members  of  the  Camegie-Rochester  Conference  for  many  helpful  comments  on  a  previous  draft.  The 
research  waa  undertaken  while  Brechling  waa  visiting  the  Center  for  Naval  Analyses. 


223 


aggregate  price  level  can  then  be  expressed  as 


dP 

P 


.  dt  x  dM 

=  -£(<2,0—  +“^-. 


(1) 


where  P  stands  for  the  price  level,  EHQ.t)  is  the  elasticity  of  aggregate  output  ( Q ) 
with  respect  to  the  tax  rate  ( t ),  and  M  is  the  money  supply.4  Aggregate  output 
( Q )  may  be  conveniently  thought  of  as  private  output,  part  of  which  is  pur¬ 
chased  by  the  government  for  the  provision  of  public  goods.  The  government 
may  also  use  some  of  the  taxes  for  lump-sum  transfer  payments.  The  elasticity 
liQ.t)  is  negative  if  factor  supply  curves  are  upward  sloping,  if  factor  demand 
curves  are  downward  sloping,  and  if  the  marginal  products  of  factors  are  posi¬ 
tive.  Equation  (1)  thus  shows  that  the  price  level  will  rise  unless  the  quantity  of 
money  is  reduced  sufficiently  to  offset  the  decline  in  real  output.  Futhermore, 
the  authorities  are  unable  to  raise  output  to  its  previous  level  by  an  expansionary 
monetary  policy:  Increases  in  the  money  supply  will  raise  output  and  input 
prices  equiproportionately  and  leave  real  factor  prices  unchanged.  In  other 
words,  the  increase  in  taxes  has  an  impact  on  real  output  as  well  as  the  price 
level;  the  second  can  be  offset  by  appropriate  monetary  policy,  but  the  first 
cannot. 

The  differences  between  the  Keynesian  and  the  above  classical  ap¬ 
proaches  to  the  impact  of  taxes  can  thus  be  summarized  as  follows:  In  the 
Keynesian  model,  aggregate  supply  is  fixed,  taxes  bear  a  negative  relationship  to 
aggregate  demand  and,  hence,  increases  in  taxes  are  deflationary.  In  the  classical 
model, on  the  other  hand, aggregate  demand  is  determined  by  the  money  supply, 
increases  in  taxes  reduce  aggregate  supply  and,  hence,  have  an  inflationary 
impact.  5 

Since  the  role  of  taxes  in  a  Keynesian  model  has  been  studied  exten¬ 
sively,  the  analysis  in  this  paper  is  based  on  the  classical  approach.  For  this 
purpose  the  classical  static  equilibrium  theory,  which  has  been  sketched  above, 
could  be  refined  and  developed  into  an  equilibrium  theory  of  the  impact  of 
taxes  upon  inflation.  Such  a  theory  might  be  similar  in  structure  to  the  one 
presented  recently  by  Meltzer  (1977)  who,  however,  did  not  consider  taxes 
explicitly.  6  But  the  assumptions  of  instantaneous  market  clearing,  the  absence 
of  money  illusion,  etc.,  makes  the  equilibrium  model  unattractive,  at  least, 
for  short-run  analyses.  For  this  reason  a  disequilibrium  version  of  the  above 
model  is  used  in  this  paper.  The  model  incorporates  the  notion  that  changes 
in  post-tax  factor  prices  respond  to  excess  demand  conditions  and  changes  in 
taxes.  Most  previous  empirical  investigators  of  the  impact  of  tax  changes  upon 
money  wages  and  output  prices  have  also  used  a  disequilibrium  framework 
which  is  akin  to  the  Phillips  curve.  Thus  Perry  (1970),  Gordon  (1971),  Vroman 
(1974),  Taub  et  al.  (1977)  and  Schnabel  (1978)  have  examined  the  impact  of 
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tax  changes  (mainly  changes  in  social  security  taxes)  upon  the  rate  of  change  in 
wages  in  terms  of  shifting  Phillips  curves. 

We  shall  proceed  as  follows:  In  the  second  section  a  descriptive  theo¬ 
retical  model  is  presented. This  model  contains  (i)  the  quantity  theory  of  money; 
(ii)  a  relation  between  changes  in  wages,  prices,  unemployment,  and  taxes  that  is 
similar  to  a  short-term  Phillips  curve;  and  (iii)  an  expectations  hypothesis. 
Further,  in  setting  the  rate  of  change  in  the  money  supply,  the  monetary  autho¬ 
rities  are  responsive  to  both  unemployment  and  inflation.  In  the  third  section 
some  preliminary  empirical  evidence  is  presented.  First,  taxes  are  compared  with 
other  components  of  the  net  domestic  product  (NDP)  deflator.  Thereafter,  the 
impacts  of  various  tax  changes  on  the  NDP  deflator,  on  after-tax  incomes,  and 
on  changes  in  the  wholesale  price  index  are  examined.  The  fourth  section 
contains  the  conclusions  of  our  study. 


While  our  empirical  results  must  be  regarded  as  preliminary,  the 
following  tentative  conclusions  have  emerged:  First,  taxes  have  risen  faster  than 
other  components  of  NDP.  Second,  in  the  case  of  social  insurance  taxes,  in¬ 
creases  in  the  appropriately  defined  tax  change  variables  seem  to  have  exerted 
substantial  inflationary  pressures.  Third,  in  the  case  of  personal  income  taxes,  on 
the  other  hand,  increases  in  the  rate  of  change  of  taxes  seem  to  have  been 
largely  absorbed  by  changes  in  the  growth  of  after-tax  money  factor  incomes. 

The  Model 


f  K  „ 

I  It . 


In  this  section  of  the  paper  we  present  a  disequilibrium  version  of  the 
classical  model  sketched  in  the  introduction.  This  version  is  similar  to  the 
theoretical  framework  developed  by  Gordon  (1978).  In  our  model,  we  follow 
the  customary  practice  of  presenting  the  crucial  variables  in  disequilibrium 
models  in  terms  of  rates  of  change  with  respect  to  time.  The  model  consists  of 
(i)  a  variant  of  the  quantity  theory  of  money  which  determines  aggregate 
demand  and  imposes  a  demand  (or  monetary)  constraint  upon  inflation  and 
output  growth  and  (ii)  a  version  of  the  Phillips  curve  together  with  an  expecta¬ 
tions  hypothesis  which  generates  inflationary  pressures.  Let  us  discuss  these  two 
components  of  the  model  in  turn. 

The  demand  for  money  is  assumed  to  be  a  constant  proportion  of 
money  income,  which  implies  that  the  income  velocity  of  circulation  of  money 
is  constant  and  that  the  rate  of  interest  plays  no  role  in  this  simple  model.  ; 
Thus  the  demand  for  money  can  be  written  as 

=/?+</,  (2) 


where  md,  p,  and  q  are  proportionate  growth  rates  in  the  money  demand,  the 
output  price  level,  and  aggregate  real  output,  respectively. 


The  rate  of  change  in  the  supply  of  money  (ms)  is  not  assumed  to  be 
exogenous.  Instead,  it  is  postulated  that  ms  depends  negatively  on  the  rate  of 
inflation  (p )  and  positively  on  the  rate  of  unemployment  (U): 

ms  =  m(p,U)  Wj  <0,  mj>  0.  (3) 

According  to  equation  (3),  the  monetary  authorities  come  under  political  pres¬ 
sure  when,  with  a  given  unemployment  rate,  inflation  increases  or,  alternatively, 
when,  with  a  given  inflation  rate,  unemployment  rises.  Thus,  the  authorities 
perform  a  balancing  act,  changing  ms  so  as  to  keep  inflation  and  unemployment 
within  acceptable  bounds. 

It  is  convenient  to  relate  the  rate  of  change  in  output  in  equation  (2) 
to  the  change  in  unemployment.  For  this  purpose,  let  us  consider  some  simple 
relationships  between  aggregate  output  and  unemployment  which  are  sometimes 
referred  to  as  Okun's  law.  Suppose  that  there  exists  a  stable  functional  relation¬ 
ship  between  aggregate  output  ( Q )  and  aggregate  employment  ( N ),  namely,  A '= 
/((?)•  When  there  is  "full  employment,"  this  relationship  is  written  N*  =  AQ*)- 
Now  define 

it  =  ml  (4) 

A*  KQ*) 

By  differentiation  equation  (4)  becomes 

n-n*  =  eq  -  e*q*,  (5) 

where  the  lowercase  letters  again  stand  for  proportionate  growth  rates,  and  e  is 
the  elasticity  of  employment  with  respect  to  output. 


Furthermore,  the  unemployment  rate  is  defined  as  U  =  1  -  A.  and, 
hence.  U  =-^i(«*-n)  =  (l-t/)(n*-w)  so  that 


A* 

u  =  JL  =  -  eq  +  e*q*. 
~  \-V 


(6) 


For  the  sake  of  simplicity,  let  us  assume  that  e*  =  e  and  that  e  is  con¬ 
stant.  When  md  =  ms,  equations  (2),  (3).  and  (6)  can  be  rewritten  as 


m(p,f/)  =  -7+q*  +  />, 


(7) 


which  represents  the  demand  (or  monetary)  constraint  upon  the  economy. 
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According  to  equation  (7),  with  a  predetermined  U  and  an  exogenous  q*,  in¬ 
flation  (p)  may  rise  but  only  at  the  expense  of  raising  u,  namely,  the  rate  of 
increase  with  the  unemployment  rate.  In  other  words,  a  rise  in  inflation  leads  to 
a  fall  in  real  activity. 

The  second  component  of  the  model  is  a  version  of  the  Phillips  curve 
according  to  which  changes  in  before-tax  money  factor  prices  are  related  to 
excess  demand  conditions,  expected  changes  in  output  prices,  and  an  appropri¬ 
ately  defined  tax  change  variable.  Let  us  begin  with  the  definition: 

(8) 

where  W  is  the  post-tax  price,  W  the  pre-tax  price,  and  t  is  the  tax  rate.  When 
equation  (8)  is  differentiated  with  respect  to  time  we  obtain 

w  =  w-  Y*  =  W-X,  (9) 

where  w  and  vv  are  proportionate  changes  in  the  factor  prices,  and  x  =  j~. 

The  proportionate  changes  in  before-tax  money  factor  prices  are 
postulated  to  depend  negatively  on  the  level  and  rate  of  change  of  unemploy¬ 
ment  (U  and  u)  and  positively  on  the  tax  change  variable  (x  =^L  )  as  well  as  the 
rates  of  change  in  actual  (p)  and  expected  (pa)  output  prices.  U  and  u  are 
treated  as  excess  supply  variables  which  tend  to  have  a  negative  influence  on  w. 
Increases  in  x  tend  to  raise  w  and  to  reduce  w  because  of  partial  backward 
shifting.  The  positive  influence  of  p  on  iv  may  be  justified  by  cost-of-living 
clauses,  and  finally  the  positive  impact  of  pa  on  w  arises  from  the  well-known 
expectations  hypothesis. 

Output  price  changes  can  now  be  related  to  changes  in  factor  prices, 
changes  in  taxes,  and  changes  in  the  productivity  of  factors  of  production. 
Productivity  growth  is  treated  as  exogenous  in  the  long  run  and  as  a  negative 
function  of  U  and  u  in  the  short  run.  The  above  assumptions  can  be  summarized 
by  the  following  short-run  Phillips  relationship: 

p  =J[U,upc)  +  pa  /,  <0,/2<0,/3>0.  (10) 

The  influence  of  x  on  p  is  of  particular  interest.  In  general,  it  is  expected  to  be 
positive,  because  full  backward  shifting  of  a  tax  increase  to  post-tax  factor  prices 
is  unlikely.  But  if  fa  =  0,  then  such  full  backward  shifting  does  take  place  and, 
hence,  fa  =  0  is  equivalent  to  completely  inelastic  factor-supply  curves  in  the 
static  equilibrium  model  sketched  in  the  introduction. 


227 


To  complete  the  specification  of  the  model  an  expectation  generating 
mechanism,  which  determines  pa,  has  to  be  postulated.  For  the  sake  of  simpli¬ 
city,  let  us  assume  a  simple  adaptive  process:  8 

Pa  =  g(p-pa)  g(0)  =  0  and  g'  >  0.  (11) 

Equations  (7),  (10),  and  (11)  represent  a  dynamic  system  for  which  x 
and  q*  are  exogenous, pa  and  U  are  state  variables,  and  pa  and  u  describe  move¬ 
ments  through  time.  Let  us  examine,  in  turn,  (i)  the  steady-state  characteristics 
of  this  system  and  (ii)  the  dynamic  path  described  by  the  relevant  variables. 

The  dynamic  system  represented  by  equation  (7),  (10),  and  (1 1)  is  in 
its  steady  state  when  u  =  pa  =  0,  so  that  equations  (7)  and  ( 1 0)  become 


m(p *  U*)-  q*  +  p*, 

(12) 

0=  f[U*y  0,x), 

(13) 

where  p*  and  U*  stand  for  the  steady-state  values  of  p  and  U.  U*  is  usually 
called  the  natural  rate  of  unemployment.  Equations  (12)  and  (13)  are  illustrated 
in  Figure  1.  The  line  labelled  M  represents  the  relationship  between  p*  and  U* 
implied  by  equation  (12).  Since  nij  <  0  and  >  0,  the  M  curve  has  a  non¬ 
negative  slope.  The  straight  vertical  line  labelled  LP  illustrates  equation  (13). 
Since  /j  <  0  and  / 3  >  0,  equation  (13)  implies  that  the  natural  rate  of  un¬ 
employment  ((/*)  is  related  non-negatively  to  the  rate  of  change  in  taxes  (x). 
This  is  an  important  result.  Unless  a  rise  in  x  is  entirely  absorbed  by  a  reduction 
in  the  rate  of  growth  in  post -tax  factor  prices  (so  that  =  0),  the  natural  rate 
of  unemployment  must  rise.  Moreover,  an  exogenous  expansionary  monetary 
policy,  illustrated  by  the  shift  of  the  M  line  to  M\  is  incapable  of  reducing  the 
natural  rate  of  unemployment.  These  results  are  analogous  to  the  ones  stated  in 
the  introduction:  In  the  postulated  static  equilibrium  framework  a  rise  in  taxes 
leads  to  a  fall  in  real  output  unless  they  are  shifted  backward  entirely,  and  the 
monetary  authorities  are  unable  to  prevent  this  decline  in  output. 

Let  us  now  turn  to  a  brief  description  of  the  dynamic  paths  which  p 
and  U  are  likely  to  follow  in  response  to  an  exogenous  increase  in  x.  It  can  be 
shown  algebraically  that  the  system  represented  by  equations  (7),  (10),  and 
(1 1)  is  locally  stable  when  the  partial  derivatives  m  j,  and  g'  have  the 

postulated  signs.  9  Let  us  therefore  assume  that  the  system  is  also  globally 
stable.  The  essence  of  the  dynamic  adjustment  process  can  be  illustrated  in  a 
simple  diagram.  In  Figure  2,  let  represent  the  initial  steady  state.  It  is  the 
intersection  of  three  lines:  M,  LP j,  and  SPj .  The  lines  M  and  LP j  are  the  singu- 


228 


lar  lines  of  equations  (12)  and  (13),  and  SPj  is  the  short-run  Phillips  curve  of 
equation  (10).  For  SP j,  the  expected  inflation  rate  pa  is  equal  to  the  realized 
inflation  rate  p^*.  A  rise  in  x  shifts  LP  from  LP j  to  LPj,  and,  consequently, 
the  steady  state  of  the  system  is  moved  from  (t/j*,  pj*)  to  (U 2*,  p j*)-  The 
short-run  Phillips  curve  moves  initially  from  SPj  to  or  SP3.  Consequently, 
the  inflation  rate  initially  moves  from  p j*  to  p 2  or  p-%.  Since  p 2  and  p 2  lie 
above  the  line  M,  the  monetary  constraint  on  the  growth  of  money  income 
generates  an  increase  in  unemployment.  Moreover,  since  p 2  and  p^  are  above 
p  ja,  pa  has  to  rise.  Consequently  S/S  and  SPj  will  shift  further,  downward 
because  u  >  0  and  upward  because  pa  >  0.  As  the  line  M  is  approached,  u 
tends  to  zero,  but  pa  is  still  positive.  Consequently,  SPj  and  SP$  must  ulti¬ 
mately  rise  to  SP4,  because  it  is  only  at  (C/2*,  P 2*)  botl1  u  anc*  are 
zero.  Two  alternative  hypothetical  paths  to  the  new  steady  state  are  illustrated. 
According  to  the  first,  p  rises  rapidly  from  p  j  *  top2,  and,  thereafter,  it  contin¬ 
ues  to  rise  gradually  to  p 2*.  According  to  the  second  path,  p  rises  rapidly 
above  its  new  steady  state  to  p 2  and,  thereafter,  declines  gradually  to  P2*-  10 
Whether  or  not  overshooting  takes  place  depends  on  the  slopes  of  the  M  line  and 
the  SP  lines.  The  steeper  both  the  M  and  the  SP  curves  are,  the  greater  the 
likelihood  of  overshooting. 

The  case  of  a  horizontal  M  line  may  be  of  special  interest.  It  occurs 
when  m2=0,  which  means  that  the  authorities  do  not  raise  m  in  response  to 
increases  in  V.  In  this  case,  a  rise  in  x  raises  SP  from  SPj  to  SP2,  which  drives 
up  the  inflation  rate  immediately.  Thereafter,  unemployment  rises,  and  the 
inflation  rate  adjusts  downward.  The  dynamic  path  may  lie  above  or  below 
the  SP 2  line.  In  any  case,  the  SP-,  line  is  appropriate  in  the  new  steady  state, 
because  the  initial  rate  of  inflation  has  been  reestablished.  In  other  words,  under 
a  nonaccommodating  monetary  policy,  a  rise  in  x  leads  to  a  temporary  increase 
in  the  rate  of  inflation  and  a  permanent  rise  in  unemployment. 

Discretionary  increases  in  the  rate  of  growth  in  the  money  supply  (m) 
are  represented  in  Figure  2  by  upward  shifts  in  the  M  curve.  Such  shifts  may 
retard  for  a  while  the  movement  toward  l/o*,  but  only  at  the  expense  of  making 
inflation  worse  in  the  long  run.  In  this  respect,  the  model  of  Figure  2  differs 
from  the  simple  static  model  sketched  in  the  introduction. 

The  disequilibrium  model  of  inflation  and  unemployment  developed 
in  this  section  thus  implies  that  increases  in  the  rate  of  change  in  taxes  (that  is, 
increases  in  x  =  ),  unless  they  are  entirely  absorbed  by  backward  shifting, 

lead  to  an  increased  natural  rate  of  unemployment.  Further,  the  rate  of  inflation 
rises  immediately  in  response  to  an  increase  in  x  and,  thereafter,  either  rises 
further  or  declines  gradually  to  the  new  steady  state.  Moreover,  the  monetary 
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authorities  may  retard  the  movement  to  higher  unemployment  in  the  short  run, 
but  only  at  the  expense  of  increased  long-run  inflation. 


Empirical  Evidence 


In  this  section  of  the  paper,  some  relevant  empirical  evidence  on  the 
role  of  taxes  as  sources  of  inflationary  pressures  is  presented.  Answers  will  be 
sought  fi  the  following  two  questions:  First,  what  is  the  evidence  that  various 
taxes  have  grown  at  rates  which  would  represent  increases  in  x?  According  to 
the  analysis  in  the  second  section,  only  increases  in  x  =  yy  constitute  potential 

inflationary  pressure  and,  hence,  it  must  be  established  thatx  has,  indeed,  been 
rising,  at  least,  over  part  of  the  period  under  consideration.  Second,  to  what 
extent  have  increases  in  x  been  absorbed  by  reductions  in  the  growth  of  after¬ 
tax  money  factor  prices?  For  it  is  only  the  unabsorbed  part  of  increases  in  x  that 
constitutes  inflationary  pressure  on  output  price  changes.  Many  of  the  data 
which  have  been  used  in  the  empirical  analysis  have  been  obtained  from  the 
National  Income  and  Product  Accounts  (available  through  National  Bureau  of 
Economic  Research  Time  Series  Data  Bank).  The  aggregate  output  price  index  is 
the  net  domestic  product  deflator  which  can  be  decomposed  as  follows: 


NDP  _JV*  +  n_+J 

Q  Q  Q  Q' 


(14) 


where  NDP  stands  for  net  domestic  product,  W*  for  after-tax  compensation  of 
employees,  II  for  other  after-tax  factor  incomes,  T  for  taxes,  and  Q  for  real 
output,  that  is,  net  domestic  product  at  1972  prices.1 1  Taxes  (T)  have  been 
subdivided  further  into  (i)  indirect  business  taxes,  (ii)  profits  taxes,  (iii)  personal 
income  taxes,  and  (iv)  social  insurance  taxes. 


The  components  of  the  deflator  in  equation  (14)  measure  the  pressure 
of  money  incomes  and  taxes  upon  real  output.  They  may  thus  be  used  as  indica¬ 
tors  of  the  sources  of  inflationary  pressures.  To  obtain  a  preliminary  impression 
of  the  magnitudes  of  the  relevant  variables,  Figure  3  and  Table  1  have  been 
prepared.  Figure  3  contains  the  average  annual  precentage  growth  rates  over  the 
past  ten  years  of  the  four  variables  in  equation  (14).  Thus,  the  growth  rates  are 
defined  as  rf  =  10  ln(zf/zf_jQ),  where  z  refers  to  any  one  of  the  four  variables  in 
equation  (14).  The  time  series  in  Figure  3  show  that  taxes  per  unit  of  output 
have  tended  to  grow  at  a  higher  rate  than  the  other  components  of  the  NDP 
deflator  and  that  their  rate  of  increase  has  been  accelerating  since  about  1967. 
After-tax  wages  (i.e.,  compensation  of  employees)  per  unit  of  output  have 
tended  to  grow  much  less  fast  than  taxes,  and  since  about  1973,  the  difference 
between  the  two  growth  rates  seems  to  have  widened. 

Similar  information  is  presented  in  a  slightly  different  form  in  Table  1 , 
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Table 


Avenge  Annual  Percentage  Growth  Rater 


Period 

NDP 

Dell. 

Wagea* 

Other 

Income* 

All 

Taxer* 

Ind.  Bur. 

Taxea* 

Soc.  Ina. 

Taxer* 

Profit 

Taxea* 

Pen.  Inc. 

Taxea* 

1950-55 

2.498 

1.780 

3.978 

3616 

2328 

5692 

0.165 

6.778 

1955-60 

2.320 

1.907 

-0490 

4.133 

4.569 

9648 

-1.751 

4.759 

196065 

1.700 

0.966 

7.000 

1319 

1.731 

2417 

1.466 

0383 

1965-70 

4.126 

4.001 

-3.384 

6681 

5344 

10617 

-0.594 

8.710 

197075 

6.550 

5.810 

10.520 

6.736 

5.788 

10693 

5619 

5649 

1975-77 

5.122 

3.948 

5363 

6.911 

3.164 

6037 

10471 

9385 

195060 

2410 

1.843 

1.744 

3675 

3.448 

7.770 

-0.793 

5.768 

196070 

2.913 

2483 

1.808 

4.000 

3.538 

6617 

0436 

4647 

197077 

6.142 

5.279 

9047 

6.786 

SJ038 

9.291 

6.933 

6686 

1947-77 

3.042 

2436 

3.199 

4.190 

3677 

7601 

1683 

4426 

'Divided  by  NDP  at  1972  pricea. 
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which,  in  addition,  contains  the  growth  rates  for  the  components  of  taxes 
(all  divided  by  real  output).  It  is  again  clear  that  during  most  of  the  past  30 
years,  taxes  per  unit  of  output  tended  to  grow  faster  than  the  other  components 
of  the  NDP  deflator.  In  only  one  of  the  five-year  subperiods  (namely,  1960-65) 
did  the  deflator  rise  faster  than  taxes.  It  should  be  noted  that  inflation  was  also 
exceptionally  lov  in  that  period.  Further,  after-tax  wages  per  unit  of  output 
have  risen  consistently  by  less  than  the  NDP  deflator.  Among  the  components  of 
all  taxes,  social  insurance  and  personal  income  taxes  have  grown  particularly 
fast. 


Next,  let  us  examine  briefly  the  relationship  between  the  relevant  tax 
variable  x  =  ^  and  the  growth  rates  presented  in  Figure  3  and  Table  1.  It  can  be 
shown  by  some  simple  manipulations  and  substitutions  that  x  can  be  rewritten 
as 


(15) 


where  —  and  — »  are  the  proportionate  rates  of  growth  in  taxes  and  in  after-tax 
incomes  per  unit  of  real  output,  and  A  stands  for  the  difference  between  these 
two  growth  rates.  Thus  -I  and  correspond  to  the  growtli  rates  presented  in 
Figure  3  and  Table  1 .  The  rate  'of  change  in  x  can  now  be  determined  by  differ¬ 
entiating  equation  (15)  with  respect  to  time: 

H  *i  *  <■-'*  +t-  <l6» 

According  to  equation  (16),  x^  0  as  -  (l-f)4.  In  particular,  a  positive  A 
which  does  not  decline  sufficiently  leads  to  a  positive  x. 


The  relationships  presented  in  equations  (15)  and  (16)  are  important 
for  the  interpretation  of  the  evidence  of  Figure  3  and  Table  1 .  As  has  already 
been  pointed  out,  taxes  have  typically  grown  faster  than  after-tax  incomes, 
so  that  '  has  been  positive.  Furthermore,  despite  short-run  fluctuations  in  A  , 
there  has  been  no  consistent  tendency  for  A  to  decline,  so  that  the  positive 
impact  of  A  upon  x  is  unlikely  to  have  been  offset  by  sufficiently  small  values  of 
A.  Indeed,  in  recent  years,  A  seems  to  have  been  positive,  thus  giving  an  addi¬ 
tional  positive  impetus  to  ji‘.  We  conclude,  therefore,  that  the  evidence  of  Figure 
3  and  Table  1  suggests  fairly  strongly  that  the  tax  push  variable  (x  =  — )  in  the 
theoretical  model  of  the  previous  section  has  indeed  been  rising  for  most  of  the 
past  30  years.  Such  increases  in  x  are  necessary  if  taxes  are  to  have  contributed 
to  the  inflationary  process  of  recent  decades. 

Although  the  evidence  of  Figure  3  and  Table  1  is  suggestive,  it  does  not 
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allow  us  to  answer  specific  questions  about  the  impact  of  taxes  upon  inflation. 
For  instance:  How  large  are  the  inflationary  impacts  of  the  recent  increases  in 
social  security  taxes?  To  answer  such  and  similar  questions,  we  must  estimate  an 
appropriate  model  empirically  and  then  ascertain  the  impact  of  tax  changes  on 
after-tax  factor  incomes  as  well  as  on  output  prices. 

The  model  which  has  been  used  for  empiricaj  purposes  is  quite  similar 
to  the  theory  sketched  in  the  previous  section  of  this  paper.  In  that  theory,  the 
following  variables  are  treated  as  endogenous:  (i)  changes  in  output  prices  (p); 
(ii)  changes  in  after-tax  factor  prices  (w);  and  (iii)  changes  in  unemployment 
(m).  The  exogenous  or  predetermined  variables  are:  (i)  changes  in  the  rate  of 
increase  in  taxes  (x);  (ii)  the  long-run  growth  of  output  (<?*);  (iii)  productivity 
growth;  (iv)  the  unemployment  rate  ((/)  and  expected  inflation  (pa )  as  state 
variables.  The  reduced  forms  of  the  model  relate  each  of  the  three  endogenous 
variables  to  all  the  exogenous  ones. 

Two  different  sets  of  empirical  investigations  of  the  effects  of  tax 
changes  on  inflation  have  been  undertaken.  In  the  first,  standard  national 
income  and  product  account  data  were  analyzed;  in  the  second,  the  determina¬ 
tion  of  the  rate  of  increase  in  manufacturing  wholesale  prices  was  examined.  Let 
us  discuss  these  two  investigations  in  tum. 

For  the  analysis  of  the  national  income  and  product  account  data,  the 
following  definitions  and  assumptions  have  been  adopted:  First,  the  change  in 
output  price  is  defined  as  A  namely,  the  first  difference  in  the  NDP 

deflator.  Second,  after-tax  factor  price  changes  are  defined  analogously  as 
A-  *  and  A^.  This  approximation  is  valid  because  productivity  growth  is 
assumed  to  be  exogenous.  Third,  the  measure  of  excess  demand  (£/)  has  been 
supplemented  by  other  measures  of  the  gap  between  actual  and  potential 
output.  Specifically,  the  deviation  of  real  NDP  (Q)  from  its  time  trend  and  first 
differences  in  real  NDP  have  been  introduced.  Fourth,  changes  in  taxes  have 
been  defined  as  A^.  This  procedure  implies  the  assumption  that  T  is  exogenous 
in  spite  of  the  fact  that,  with  a  given  tax  rate  structure,  T  tends  to  rise  with  the 
tax  base.  1 2  In  the  case  of  the  social  insurance  taxes,  however,  the  difficulties 
associated  with  this  assumption  may  have  been  overcome  by  a  two-stage  proce¬ 
dure  described  below.  Fifth,  in  order  to  allow  for  inflationary  expectations  in 
the  empirical  model,  lagged  price  changes  (that  is,  lagged  variables)  have 

been  introduced. 

As  a  result  of  these  assumptions  and  definitions,  the  reduced  forms  of 
the  model  relate  A1^  ,  A^*  and  A^  to  current  and  lagged  unemployment, 
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V. 


current  and  lagged  real  NDP,  a  time  trend,  current  and  lagged  values  of 
(indirect  business  taxes),  (profits  taxes),  A^j  (personal  income  taxes), 

and  A^£  (social  insurance  taxes).  INS  includes  both  the  employers'  and  the 
employees'  shares  of  social  insurance  taxes. 1 3 

Since  the  tax  variables  depend  partially  on  factor  incomes,  there  is  a 
possibility  of  simultaneous  equation  bias.  In  the  case  of  social  insurance  taxes,  it 
is,  however,  possible  to  remove  such  bias  by  means  of  the  following  two-stage 

r\rc • 

procedure.  In  the  first  stage,  A  A-ji  is  fitted  to  (i)  changes  in  wages  and  salaries 

per  unit  of  output  (A—),  (ii)  changes  in  the  taxable  wage  bases  of  both  the 

social  security  (F1CA)  and  the  unemployment  insurance  taxes  (FUTA)  per  unit 
SOCR  IJIR 

of  output  (A  q  -  and  A^-^),  and  (iii)  changes  in  the  social  security  and 
unemployment  insurance  tax  rates  (A ts  and  A /UJ-).  In  the  second  stage,  the 
predicted  value  of  A^cSis  then  used  in  lieu  of  its  actual  value. 

Q 

The  first  stage  was  estimated  by  a  linear  OLS  equation.  It  turned  out 
as  follows: 


=  0.000035  +  0.09991  A  !L?+  0.00178 

Q  Q  Q 

(0.45)  (9.60)  (11.05) 

+0.00 1 5 1  A  +  0.00674Ars  +  0.00259 AfU(.  ( 1 7) 

(2.51)  (14.86)  (4.40) 

R  2  =  0.878  D-W=  1.98 

The  numbers  in  parentheses  are  /-ratios.  The  above  equation  was  estimated  with 
quarterly  data  for  the  period  1950:1  to  1977:4  (1 12  observations).  INS,  IVS, 
and  Q  are  seasonally  adjusted  figures  from  the  National  Income  and  Product 
A  ccounts.  The  data  for  the  tax  bases  and  rates  have  been  obtained  or  computed 
from  figures  given  in  various  official  social  security  and  unemployment  insurance 
publications.  Equation  (17)  suggests  that  the  exogenous  changes  in  the  two 
taxable  wage  bases  and  in  the  two  tax  rates  contribute  very  significantly  to  an 
explanation  of  changes  in  social  insurance  taxes.  All  the  coefficients  have  the 
appropriate  positive  signs  and  are  highly  significant  by  the  usual  standards. 

The  results  of  the  three,  two-stage  regressions  used  to  estimate  the 
impact  of  taxes  on  the  deflator  and  factor  incomes  are  given  in  Table  2.  For 
the  sake  of  brevity,  only  the  tax  coefficients  are  presented.  The  evidence  in 
Table  2  can  be  summarized  as  follows:  First,  changes  in  social  insurance  taxes 
have  a  strong  and  immediate  positive  impact  on  the  NDP  deflator  and  a  smaller 
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Table  2 


The  Impact  of  Taxea  on  the  Deflator  and  Factor  Incomer 
(r-rtatirtici  in  parentheret) 


Dependent 

Variable 

Lag 

*  IBT 

A  T 

- -  -  ■  ■  .  -aff- 

0 

0457 

0442 

0499 

0470 

(0J8I) 

(244) 

(144) 

(342) 

.nhp 

-i 

0457 

0438 

•04001 

0463 

A— 

o 

(047) 

(142) 

(-0402) 

©43) 

-2 

0452 

0425 

-0411 

0454 

(044) 

(1.72) 

(-0.14) 

(042) 

-3 

0490 

0.137 

0413 

0474 

(-042) 

(0.74) 

(0.16) 

(148) 

4 

-0433 

0.154 

-0410 

-0477 

(-141) 

(0.90) 

(-0.14) 

(-146) 

SUM 

0443 

1496 

0490 

0484 

0 

0409 

0.122 

•0455 

-0.101 

(146) 

(0.78) 

(-8.76) 

(-043) 

.  w* 

-1 

0.928 

-0402 

0.103 

0.172 

*5 

(242) 

(-041) 

(143) 

(0.72) 

-2 

0.186 

0411 

-0454 

-0426 

(048) 

(1.19) 

(-242) 

(-141) 

-3 

0.172 

0412 

0486 

0409 

(046) 

(143) 

(149) 

(0.88) 

4 

0.082 

-0.131 

0.042 

-0.182 

(0.20) 

(-0.82) 

(0.62) 

(-0.76) 

SUM 

2.176 

0412 

-0.578 

0.329 

0 

-1485 

-0.618 

■0.253 

0.123 

(-3.52) 

(-3.87) 

(-3.32) 

(0.51) 

An 

-1 

-0.913 

0.238 

-0.099 

0.002 

(-2.24) 

(149) 

(-145) 

(0.01) 

-2 

0.275 

0.106 

0.158 

0.441 

(049) 

(049) 

(2.12) 

(1.84) 

-3 

-0.169 

-0.084 

■0.078 

0.092 

(-044) 

(-0.48) 

(-1.05) 

(0.380) 

4 

-0462 

0415 

-0.047 

0.407 

(-1.13) 

(1.92) 

(-0.68) 

(-146) 

SUM 

-2.754 

-0.043 

-0.320 

0.252 
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negative  impact  on  wage  income.  Second,  income  taxes  appear  to  be  absorbed 
almost  entirely  by  reductions  in  after-tax  wages  and  other  factor  incomes. 
Third,  the  impact  of  profits  taxes  falls  largely  on  the  NDP  deflator;  early 
declines  in  other  incomes  are  recouped.  Fourth,  indirect  business  taxes  have 
little  impact  on  the  deflator;  an  increase  in  business  taxes  results  in  an  increase 
in  wages  and  in  a  reduction  in  other  income. 

The  results  presented  in  Table  2  thus  suggest  that  only  two  tax  changes 
seem  to  have  a  strong  influence  on  inflation,  those  in  profit  taxes  and  those  in 
social  insurance  taxes.  In  view  of  the  recent  legislation  specifying  substantial 
increases  in  social  security  taxes  in  the  next  few  years,  let  us  illustrate  the  impact 
of  such  tax  increases  on  inflation.  For  this  purpose,  we  have  computed  the 
increase  in  the  first  difference  of  the  NDP  deflator  which  would  have  occurred  in 
the  fourth  quarter  of  1977,  had  there  been  a  $1000  increase  in  the  tax  bases  of 
the  social  security  and  unemployment  insurance  taxes  or  a  one  percentage  point 
increase  in  the  tax  rates.  The  percentage  point  increases  in  the  first  difference  of 
the  NDP  deflator  turned  out  as  follows; 


T*x  Change  Percentage  Point  Change  in  DelUtot 

ASOCB  =  $1000  0.140S 

AulB  =$1000  0.1192 


Atf  =1%  point  0j6538 

Atuj  =1%  point  0.2513 


At  the  end  of  1977,  the  actual  changes  in  the  tax  parameters  were  ASOCB  = 
$1200,  A U1B  =  $1800  and  Ats  =  0.2  percentage  points.  14  With  the  above 
coefficients,  these  changes  would  have  raised  the  increase  in  the  NDP  deflator 
by  a  total  of  0.51  percentage  points.  This  should  be  compared  with  an  actual 
change  of  2.48  points  in  the  first  quarter  of  1978.  Moreover,  at  the  beginning  of 
1979,  SOCB  rose  by  another  $5200  and  ts  by  0.08.  According  to  the  above 
number,  these  changes  might  raise  the  increase  in  the  deflator  by  0.80  per¬ 
centage  points. 

In  the  second  set  of  investigations  to  be  reported  here,  the  rate  of 
change  in  wholesale  prices  of  various  manufacturing  industries  was  treated  as 
the  dependent  variable.  The  following  were  treated  as  excess  demand  variables; 
national  unemployment;  unfilled  orders  and  inventories  in  relation  to  shipments 
and  real  shipments  as  deviations  from  their  time  trend.  The  three  stocks  refer  to 
the  beginning  of  the  quarter,  and  values  for  the  current  and  previous  quarters 
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Table  3 


The  Impact  of  Tax  Variable*  on  Rate  of  Increase  in  Wholesale  Prices 
(r-atatistics  in  parentheses) 


Industry 

Durable 

Nondurable 

Total 

Goods 

Goods 

Lag 

Manufacturing 

Industries 

Industries 

0 

01)00263 

03)00171 

03)00370 

(132) 

(036) 

(137) 

Change  in 

-1 

0D00309 

03)00441 

03)00085 

Social 

(1.52) 

(2.11) 

(036) 

Security 

Tax  Base* 

-2 

OJ0OO277 

3)3)00131 

03)00587 

(130) 

(-060) 

(166) 

0 

03)0971 

03HM91 

03)1441 

(160) 

(0.90) 

(163) 

Change  in 

-1 

03)1052 

03)0644 

03)1316 

Social 

(136) 

(13)8) 

(138) 

Security 

Tax  Rate 

•2 

3)3)0290 

3)3)1345 

03)0368 

(3)32) 

(-236) 

(039) 

0 

3)4476 

14214 

-1.7895 

(3)60) 

(1.77) 

(•1.70) 

Change  in 

-1 

0.7773 

0.1280 

13610 

Indirect 

Business 

(138) 

(039) 

(134) 

Tax  Rate 

-2 

0.7683 

03)666 

13526 

(13)4) 

(03)9) 

(0.98) 

0 

0.0659S 

03)6553 

03)6456 

(033) 

(049) 

(032) 

Change  in 

-l 

03)1912 

0.15232 

-03)445 1 

Income 

(0.16) 

(131) 

(-0.21) 

Tax  Rate 

-2 

3).12438 

03)3683 

•036531 

(-13)0) 

(031) 

(-061) 

•The  coefficients  of  the  change  in  the  tax  base  an  multiplied  by  100. 
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were  used  for  all  four  variables.  Moreover,  the  change  in  import  prices  in  the 
current  and  previous  quarters  was  used  as  an  additional  explanatory  variable.1  s 

Initially,  all  the  relevant  tax  variables  were  used  as  independent 
variables.  It  turned  out,  however,  that  the  number  of  explanatory  variables  had 
become  too  larg .  to  yield  significant  coefficients.  For  this  reason  the  tax  vari¬ 
ables  which  had  insignificant  coefficients  more  or  less  consistently  were  omitted 
from  the  regressions.  The  remaining  tax  variables  are:  (i)  the  change  in  the  social 
security  tax  base;  (ii)  the  change  in  the  social  security  tax  rate;  (iii)  the  change  in 
the  indirect  business  taxes  as  a  proportion  of  NDP;  and  (iv)  the  change  in  the 
average  income  tax  rate.  Although  the  wholesale  price  index  and  some  of  the 
other  explanatory  variables  refer  to  manufacturing  industries,  all  the  tax 
variables  refer  to  the  economy  as  a  whole. 

The  regression  coefficients  of  the  four  tax  variables  in  the  equations 
for  total  manufacturing,  durable  goods  industries,  and  nondurable  goods 
industries  are  presented  in  Table  3.  The  regression  equation  was  fitted  also  to  10 
two-digit  manufacturing  industries.  The  number  of  positive  and  negative  signs 
together  with  the  number  of  significant  coefficients  are  presented  in  Table  4. 


Table  4 

Signs  of  Regression  Coefficients  for  Ten  Two-Digit  Manufacturing  Industries 


Number  of 

Positive  Signs 

Number  of 

Negative  Signs 

Total 

Significant* 

Total 

Significant* 

Change  in 

Social  Security 

Tax  Base 

25 

8 

5 

0 

Change  in 

Social  Security 

Tax  Rate 

11 

1 

19 

1 

Change  in 

Indirect 

Business 

Tax  Rate 

17 

1 

13 

2 

Change  in 

Income 

Tax  Rate 

23 

3 

7 

1 

•For  a  significant  coefficient,  the  absolute  value  of  the  r-atatistic  is  equal  to  or  greater  than  1J. 
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The  evidence  of  Tables  3  and  4  can  be  summarized  as  follows:  First,  increases 
in  the  social  security  tax  base  tend  to  have  a  positive  impact  on  the  rate  of 
increase  in  the  wholesale  price  index.  This  conclusion  is  well  supported  by  the 
evidence  for  both  the  industry  aggregates  (Table  3)  and  the  two-digit  industries 
(Table  4).  Second,  the  effects  of  increases  in  the  social  security  tax  rate  are 
rather  less  certain.  For  total  manufacturing  and  nondurables,  it  is  positive.  But 
for  durables  and  many  of  the  two-digit  industries,  a  substantial  number  of 
(mostly  insignificant)  negative  signs  have  been  estimated.  Third,  the  effects  of 
changes  in  the  indirect  business  tax  rate  are  also  uncertain.  No  dominant  pattern 
seems  to  emerge  from  either  Table  3  or  Table  4.  Fourth,  the  effects  of  increases 
in  the  income  tax  rate  are  interesting.  For  the  industry  aggregates,  changes  in 
the  income  tax  rate  seem  to  have  no  impact  on  the  rate  of  increase  in  the  whole¬ 
sale  price  index.  This  result  is  consistent  with  the  earlier  finding  according  to 
which  changes  in  income  taxes  seem  to  be  shifted  backward  almost  entirely. 
But  the  numbers  of  Table  4  suggest  that  in  the  two-digit  industries,  the  coeffi¬ 
cients  are  predominantly  positive,  though  only  a  few  are  significant. 

Let  us  again  illustrate  the  inflationary  impact  of  changes  in  the  parame¬ 
ters  of  the  social  security  tax  system  by  using  the  estimated  coefficients  for 
total  manufacturing.  As  has  already  been  mentioned,  the  social  security  tax  base 
was  raised  by  $1200  and  the  tax  rate  by  0.20  percentage  points  at  the  end  of 
1977.  The  estimated  inflationary  impact  of  these  changes  is  illustrated  in 
Table  5. 


Table  5 

Estimated  Inflationaty  Impact  of  Social  Security  Tax  Change  at  End  of  1977 


Period 

Actual 

Increase 

in 

Prices  (%) 

Due  to 

Rise 
in  Tax 

Base 

Due  to 

Rise 
in  Tax 

Rate 

Due  to 

Rite  in 

Base  and 

Rate 

Proportion 
of  Actual 

Due  to  Rise( 
in  Base  and 

Rate 

1977:4-1978:1 

1.96 

0.3156 

0.194 

06096 

0.26 

1978:1-1978:2 
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0.2708 

0.210 

06808 

0.24 

1978:2-1978:3 

169 

0.3324 

-0:058 

0.2744 

0.16 

The  second  column  contains  the  actual  percentage  rate  of  increase  of  wholesale 
prices.  The  third  and  fourth  columns  show  the  amount  of  increase  attributable 
to  the  rise  in  the  base  and  the  rate,  and  the  fifth  column  contains  their  sum. 
Column  6  shows  that  about  one-fifth  to  one-fourth  of  the  actual  increase  in 


prices  may  have  been  caused  by  increases  in  the  tax  base  and  rate.  These  results 
are  not  very  different  from  the  previously  reported  finding  that  0.51  points 
of  the  2.48-point  rise  in  the  NDP  deflator  may  be  attributable  to  increases  in 
the  relevant  tax  parameters. 

Summary  and  Conclusions 

In  this  paper  we  have  presented  a  preliminary  analysis  of  the  relation¬ 
ship  between  tax  changes  and  inflation  which  is  radically  different  from  the 
Keynesian  approach  common  to  most  macroeconomic  textbooks.  In  the 
Keynesian  model,  tax  changes  have  a  negligible  impact  upon  aggregate  supply. 
They  affect  primarily  aggregate  demand.  Thus,  an  increase  in  taxes  leads  to  a 
reduction  in  aggregate  demand  and,  hence,  it  is  deflationary.  In  the  static 
classical  model,  on  the  other  hand,  aggregate  demand  is  determined  by  the 
money  supply.  Unless  all  factor  supplies  are  inelastic  (or  downward  sloping), 
a  tax  increase  tends  to  reduce  aggregate  supply  and,  hence,  it  is  inflationary. 

In  the  second  section  of  this  paper,  a  disequilibrium  version  of  the 
static  classical  model  has  been  presented.  It  consists  of  a  kind  of  Phillips  curve 
with  an  expectatious  hypothesis  and  a  monetary  constraint.  According  to  this 
model  an  increase  in  x  =  j^-( where  t  is  the  tax  rate)  tends  to  lead  to  an  increase 
in  both  the  long-run  (natural)  unemployment  rate  and  the  long-run  inflation 
rate.  In  the  short  run,  the  model  is  stable.  In  response  to  a  rise  in  x,  the  unem¬ 
ployment  rate  tends  to  rise  to  its  new  long-run  level,  but  the  inflation  rate  may 
rise  temporarily  above  its  new  long-run  level  and  then  return  to  it.  An  expan¬ 
sionary  monetary  policy  may  retard  the  movement  to  the  new  long-run  level  of 
unemployment  but  only  at  the  expense  of  creating  an  increased  long-run  infla¬ 
tion  rate. 


In  the  third  section  of  this  paper,  the  results  of  some  simple  tests  of  the 
disequilibrium  version  of  the  classical  model  have  been  presented.  The  rates  of 
increase  in  both  the  NDP  deflator  and  the  wholesale  prices  in  manufacturing 
have  been  found  to  be  positively  associated  with  increases  in  the  relevant  social 
insurance  tax  parameters.  It  seems  that  the  changes  in  the  social  insurance  tax 
parameters  which  went  into  effect  at  the  end  of  1977  may  have  been  the  cause 
of  about  20  to  25  percent  of  the  actual  inflation  which  occurred  in  the  begin¬ 
ning  of  1978.  By  contrast,  changes  in  neither  income  taxes  nor  indirect  business 
taxes  seem  to  have  had  a  strong  influence  upon  the  rate  of  inflation.  The  evi¬ 
dence  on  the  effects  of  changes  in  profits  taxes  is  mixed. 

Within  the  theoretical  framework  postulated  in  the  second  section  of 
this  paper,  increases  in  x  —  *  brought  about  by  legislated  changes  in  the 
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parameters  of  social  insurance  taxes,  thus,  tend  to  raise  the  long-run  (natural) 
rate  of  unemployment  and  possibly  also  the  long-run  rate  of  inflation.  In 
contrast,  other  tax  changes  seem  to  be  shifted  backward  to  a  substantial  extent. 

The  differences  in  the  impacts  of  social  insurance  and  income  taxes  is 
somewhat  puzzling.  Some  investigators  (see,  for  instance,  Crandall,  1978),  seem 
to  attribute  it  to  the  fact  that  part  of  the  social  insurance  taxes  are  levied  ini¬ 
tially  upon  employers.  But  such  an  argument  is  theoretically  most  unsatisfac¬ 
tory.  At  most,  it  can  be  valid  only  for  the  short  run. 


An  alternative,  somewhat  Keynesian,  explanation  for  the  apparent 
differences  between  the  inflationary  impact  of  income  tax  and  social  insurance 
tax  changes  can  be  described  as  follows  (see  Blinder,  1973):  Increases  in  income 
taxes  are  usually  not  accompanied  by  increases  in  government  spending.  In 
contrast,  social  insurance  taxes  are  raised  specifically  to  pay  for  increased  social 
insurance  benefit  outflows.  Consequently,  the  former  may  lead  to  a  decrease  in 
aggregate  demand,  while  the  latter  may  leave  aggregate  demand  more  or  less 
unaffected.  In  terms  of  Figure  2,  a  rise  in  x  =  ^  due  to  income  taxes  is  associ¬ 
ated  with  a  downward  shift  of  the  M  line,  while  M  is  unchanged  when  the  rise 
in  x  is  caused  by  social  insurance  taxes.  In  both  cases,  the  natural  rate  of  unem¬ 
ployment  rises,  but  the  associated  inflation  is  less  in  the  first  than  in  the  second 
case. 

The  relevance  to  economic  policy  issues  of  the  kind  of  theoretical  and 
empirical  research  discussed  in  this  paper  is  obvious.  For  instance,  it  has  been 
suggested  that  the  proposed  increases  in  social  security  taxes  be  reduced  and  the 
benefits  be  financed  from  general  revenues  (see,  for  insiance,  Crandall,  1978). 
Further,  the  various  versions  of  the  tax-based  incomes  policies  rest  on  assump¬ 
tions  about  backward  and  forward  shifting  of  taxes  (see  Seidman,  1978).  These 
proposals  have  been  derived  primarily  from  theoretical  arguments.  It  seems 
that  reliable  empirical  information  on  the  impact  of  tax  changes  is  highly  desir¬ 
able  for  an  evaluation  of  these  and  similar  policy  proposals. 

While  no  finality  is  claimed  for  any  of  our  theoretical  and  empirical 
results,  we  believe  that  an  analysis  of  tax  increases  as  possible  causes  of  infla¬ 
tionary  pressures  is  long  overdue.  We  hope  that  our  study  represents  a  first  step 
in  such  an  analysis. 
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Note* 


For  evidence  on  this  point,  see  Figure  3  and  Table  i. 

Let  JV*  =  fij£  ( I  -r))  be  a  factor-supply  function  where  Nf  is  the  quantity  supplied,  ^is  the  real 
factor  pre-tax  price,  and  r  is  the  tax  rate.  Since  j  =  -f'^,  the  supply  curve  shifts  to  the  left  or  to 
the  right  in  response  to  a  rise  in  r  according  to  whether  f  it  positive  or  negative. 

In  the  case  of  labor  a  negatively  sloped  supply  function  may  occur  because  the  income  effect 
dominates  the  substitution  effect.  If,  however,  hours  of  work  are  fixed,  the  income  effect  is 
suspended.  Further,  if  increased  taxes  are  accompanied  by  the  provision  of  increased  government 
services,  which  can  be  treated  like  an  increase  in  real  income,  then  the  income  effect  is  weakened. 
These  two  arguments  reduce  the  likelihood  of  a  negatively  sloped  labor  supply  curve. 

The  basic  conclusion  of  equation  (1)  can  be  obtained  also  from  a  model  with  an  interest  rate 
(and,  hence,  variable  velocity  of  circulation).  Consider,  for  instance,  Pa  tin  kin’s  (1963)  aggregate 
model.  The  commodity-market-clearing  equation  has  a  negative  slope  and  the  money-market¬ 
clearing  equation  a  positive  slope  in  interest-price  space.  A  ceteris  paribus  decline  in  real  output 
raises  the  former  and  lowers  the  latter.  Thus  the  equilibrium  price  level  must  rise,  but  the  rate  of 
interest  may  rise  or  fall. 

Blinder  (1973)  presents  a  nice  exposition  of  the  static  demand  and  supply  effects  of  taxes  in 
Keynesian  and  classical  models.  But  he  does  not  deal  with  the  disequilibrium  approach  to  be 
developed  in  the  second  section  of  this  paper. 

Meltzer  (1977)  did,  however,  introduce  the  rate  of  change  in  government  employment  as  one  of 
the  determinants  of  inflation  and  found  empirically  that  it  had  a  predominantly  positive  impact. 
This  variable  may  be  quite  similar  to  the  rate  of  change  in  taxes.  It  should  also  be  pointed  out  that 
Meltzer  does  allow  for  disequilibrium  situations  by  distinguishing  between  anticipated  and  realized 
variables. 

The  above  simple  quantity  theory  approach  may  not  be  appealing  to  some  readers.  We  are  confi¬ 
dent,  however,  that  a  more  sophisticated  approach  to  the  demand  for  money  would  not  affect  the 
basic  predictions  of  the  model. 

The  above  adaptive  process  may,  of  course,  be  instantaneous.  In  that  case,  expectations  would  be 
rational  in  the  present  model.  The  dynamic  adjustment  illustrated  in  Figure  2  would,  however,  not 
become  instantaneous.  The  growth  in  unemployment  would  remain  gradual.  Hence,  the  above 
adaptive  process  includes  rational  expectations  as  a  special  case. 

In  p®-(/  space,  the  expansion  of  the  system  about  its  steady  state  yields 

u  =  I[A1(l-m1)-m2l  IU-V]  +£(i -m,)(pV*) 

Pa  =  ^\* i  £"/»2m2>l  +jl*/2<‘-ml>l  <PV’*>, 

where  D  =  f£n ij-l)  +  .  It  can  easily  be  shown  that,  on  the  stated  assumptions,  the  trace  of 

the  adjustment  matrix  is  negative,  and  its  determinant  is  positive.  Ibis  is  sufficient  for  local  stabil¬ 
ity- 

It  should  be  emphasized  that  the  two  paths  are  hypothetical  alternative  approaches  to  the  new 
steady  state.  In  fact,  the  two  models  generating  SP2  and  SP}  should  have  different  steady  states. 

For  the  computation  of  after-tax  factor  incomes,  factor  incomes  net  of  all  but  personal  income 
taxes  were  adjusted  downward  by  using  the  average  income  tax  rate  for  all  types  of  incomes. 

A  basic  shortcoming  of  the  ensuing  empirical  work  is  related  to  the  simultaneous  equations  bias 
which  may  arise  because  the  rate  of  increase  in  income  taxes  must  be  expected  to  rise  with  infla¬ 
tion,  particularly  but  not  only  because  of  the  progressive  income  tax  structure.  Thus,  according  to 
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the  theory  of  the  second  section  of  this  paper  a  rise  in  the  rate  of  increase  in  income  taxes  should 
raise  the  rate  of  inflation,  but  according  to  the  above  argument  the  cause-effect  relationship  is 
reversed.  In  both  cases,  however,  the  relationship  should  be  a  positive  one.  The  evidence  in  Tables 
2  and  3  suggests,  hovever,  that  there  is  not  a  strong  association  between  the  rate  of  increase  in 
income  taxes  and  inflation.  Hence,  this  simultaneity  problem  was  not  pursued  further.  An  appro¬ 
priate  treatment  of  income  taxes  ought  to  be  similar  to  the  twoetage  procedure  used  above  for 
social  insurance  taxes. 

13.  In  initial  experiments  social  insurance  taxes  were  broken  into  employer  and  employee  shares. 
Since,  however,  the  social  security  tax  shares  are  equal,  the  two  aeries  ate  highly  colinear.  Hence, 
they  were  aggregated.  Furthermore,  in  theory  it  does  not  matter,  except  possibly  in  the  short  run, 
who  pays  the  tax  in  the  First  instance. 

14.  The  unemployment  insurance  tax  (tuj)  rate  also  rose  at  the  end  of  1977,  but  the  magnitude  of  the 
rise  cannot  yet  be  established. 

13.  Lagged  changes  in  the  wholesale  price  index  were  also  used  initially  to  account  for  the  expectations 
hypothesis.  But  their  coefficients  were  insignificant  and,  hence,  they  were  omitted  from  the 
equations. 
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